Four different cryoprotective supplemented stock media were evaluated for maintaining better survival and recovery of H. pylori type strain NCTC 11637 at two different maintenance temperatures of -20°C and -80°C after one month preservation as frozen stocks.
INTRODUCTION
Helicobacter pylori (H. pylori) is a Gram-negative spiralshaped bacterium, which is closely associated with gastroduodenal diseases such as gastritis, peptic ulcers and gastric cancer. The isolation of the organism from biopsy specimens and maintenance of bacterial isolates without loss of culturability are both very important in conducting antimicrobial susceptibility testing as well as studying virulence factors (5, 15) . Cryoprotective agents in maintenance of H. pylori H. pylori is a fastidious organism; it has a low growth rate and its culture requires nutrient-rich media (13) . H. pylori is also very sensitive to environmental stresses, such as oxygen, which may cause the bacterium to change from the bacillary form to a non-culturable or so-called coccoid form, hence making the culture of the organism very hard or impossible.
Coccoid formation is an active process switched on by the bacterium as a protective mechanism (4) and also can mediate genetic exchanges between neighboring organisms (19) . The stock medium was dispensed into sterile Eppendorf tubes, each 0.5 ml, and stored at 4°C until used.
5% polyethylene glycol (PEG) supplemented medium:
BHI broth, 0.74 g, was dissolved in 17 ml distilled water. After autoclaving at 121°C for 15 min, 1 ml of filter sterilized PEG (Merck, USA) (through a disposable filter of 0.45 µm pore diameter), and 2 ml filter-sterilized heat inactivated fresh human serum were added. Stock medium was dispensed into sterile Eppendorf tubes and stored as mentioned above.
5% dimethyl sulphoxide (DMSO) supplemented
medium: This was prepared as mentioned for PEG, except 1 ml DMSO (Sigma-Aldrich, USA) was used instead of PEG. 
Bacterial stocking procedures
Stock media previously maintained at 4°C were brought to room temperature and 100 µl of bacterial suspension was introduced into 0.5 ml of each of the storage media. After vortexing, all the stock cultures were frozen at -80°C and -20°C within 15 min.
BHI broth with and without human serum containing H.
pylori bacterial suspensions were included as control A and B groups in this study. A total of 120 stock culture samples were studied under two different maintenance temperatures of -80°C
and -20°C for one month.
Plating for determination of colony forming units (CFU)
After thawing the H. pylori stock culture samples, the vials were vortexed, and 10 l of each cryopreserved stock sample were serially diluted 10 4 -fold into 990 l of sterile PBS (pH fold dilution which yielded countable bacterial colonies on agar plates was selected and applied for all stock cultures. Recovery rate (log CFU/ml) was also calculated and analyzed for each plate.
Statistical analysis
The Mann-Whitney U test (Asymp. Sig., 2-tailed) was used for the analysis of differences between two independent It has been shown that these non-culturable coccoid forms differ from culturable forms which undergo starvation and have significantly low metabolism (17) . These results showed that agents were needed to be added into stock media to protect bacteria from freezing stress.
In spite of reports about the toxicity of glycerol (7), our study showed that this agent had a more protective effect against freezing stress. Glycerol-supplemented stock media were significantly more protective at -20°C and -80°C in comparison to other cryoprotectant-supplemented stock cultures. This effect was also more significant when stock cultures were preserved at -80°C rather than at -20°C. Our H. pylori at -80°C (14) . This may be due to the type of bacterial strain, stock medium and culture medium, as well as the dilutions used for colony counts.
El-Shewy et al. showed that high-molecular weight compounds such as glycerol and DMSO had a more destructive effect on rat islet cell integrity and function than low-molecular ones such as PEG (7). Our study revealed that DMSO and PEG were also good cryoprotective agents, and we observed that the PEG-supplemented stock media were less effective than media with glycerol or DMSO in supporting the viability of H. pylori.
We also observed that the addition of 0. In conclusion, our study showed that H. pylori type strain NCTC 11637 could be better preserved at -80°C than -20°C.
The best stock medium that supported viability or culturability of bacteria was BHI+glycerol+human serum and BHI+glycerol +sucrose+human serum, where the latter gave a higher recovery rate. However, the difference was not found to be statistically significant. Our study also revealed that fresh human serum was a good, as well as more convenient, supplement for the growth and maintenance of H. pylori with less contamination.
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